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INTRODUCTION 

The following pages are a copy of a report prepared by Patrick Collins, Ph.D., 

Biologist/Reclamation Specialist, of Mt Nebo Scientific.  The report reviews results of 

testing made on soil samples collected in 1991 at Bear Canyon Mine.  The report 

recommends use of the in-place spoils for effective and relatively inexpensive 

reclamation procedures. 

 

Soil sample test results are included at the end of the report. 
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REVIEW OF PLANT  GROWTH MATERIAL 
FOR RECLAMATION IN BEAR CANYON 

FOR THE CO-OP MINE 
 
 
 

METHODS 

 

 Soil sample were collected by representatives of the CO-OP Mining 

Company in coordination with the State of Utah, Division of Oil, Gas & Mining 

(DOGM).  These soil samples were taken in an attempt to evaluate existing plant growth 

material in the area that could be used at the time of final reclamation of the mine site. 

 

This report is the result of an evaluation of the laboratory results form the 

sampling.  Copies of the original laboratory results form which this report was based are 

included in the Appendix. 

 

Several disturbed areas that will be reclaimed and other potential borrow and 

reference areas near the mine site were sampled.  For distinction in this study the 

disturbed soils sampled were referred to as “spoils”, whereas the borrow and reference 

areas were called “native soils”. 
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The following parameters were analyzed form different soil depths at Inter-

Mountain Laboratories, Inc., Farmington, New Mexico: 

   PH 
   EC 
   Saturation 

Calcium  
Magnesium 
Sodium 
SAR 
Coarse Fragments 
Sand, Silt, Clay (Texture) 
Organic Matter 
Carbonate 
Phosphorus 
Potassium 
Alkalinity 
Bulk Density 
Water Retention Difference  
Total Kjeldahl Nitrogen    

 

 Data from the soils laboratory report were entered on another speadsheet to 

facilitate comparisons and statistical analysis.  Sample areas were summarized and 

reviewed independently, then compared to other area spoils and native soils. 

 

 

RESULTS 

 

 There are basically two alternatives for reclamation on some  of the disturbed 

areas of the mine site.  One alternative is to use “in-place” spoils for the plant growing 

medium, whereas the use “in-place” spoils for the plant growing medium, whereas the 

other alternative would be to use “substitute” material form borrow areas . 
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Sample Identification 

 

 The soils tested were from both in-place spoils and borrow area (native) soils.  

Table 1 provides abbreviations that correspond to the soil reports, data summaries and 

CO-OP location maps.  Sample test location are shown on CO-OP Plates 2-A through 2-

5D. 

 

 Table 2, taken form the lab report shown in the Appendix, shows specific 

parameter results for each area. 

 

Area By Area Comparisons 

 

 The soils lab report was initially reviewed to detect obvious departures from 

limits adequate for potential plant growing medium.  Next, the areas were picked out of 

the lab report (see Appendix) and put in a format to facilitate area-by-area comparisons of 

selected parameters for the native soils and spoils.  Average (Mean), standard deviations 

(Std. Dev.) and sample sizes (n) were listed.  Therefore, one can look at this table and 

easily compare the mean differences for the listed parameters. 
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No anomalies, problems or departures form limits that should inhibit revegetation 

success were observed.  

 

TABLE 1: Sample Identification Numbers 

NATIVE SOILS DISTURBED SPOILS 

 
REFERENCE AREA 
        REP-1 

 
SHOP PAD 
       SP-1 
       SP-2 
 

 
LOWER BORROW AREA 
        LB-1 
        LB-2 
        LB-3 
 

 
SEDIMENT POND A 
       SEDA-1 
       SEDA-2 

 
TOPSOIL PILE 
        TSP-1 
        TSP-2 
 

 
SEDIMENT POND B 
        SEDB-1 
        SEDB-2 

  
UPPER STORAGE PAD  
       USP-1 
 

  
COAL STORAGE PAD 
        CSP-1 
        CSP-3 
        CSP-4 
        CSP-5 
 

  
UNNAMED 
        LHP-1 
        PAR-1 
 

  
SCALEHOUSE 
        SHP-1 
        SHP-1 
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Native vs. Spoils 

 

 Table 2 shows all of the native soils grouped together (n=22) plus all of the spoils 

in another group (n=65).  Group comparison tests showed some statistically significant 

differences when the spoils were compared with the native soil samples of the areas 

(Table 2-6).  However, even if differences were noted, the spoils were still within the 

limits that would favor successful growing medium for final reclamation.  

 

 

Recommendations 

 

This data suggests that no significant problems exist in the spoils that were 

sampled.  Futhermore, when compared with the native soils, the spoils did not seem to 

differ drastically.  Therefore, it is recommended that the “in-place” spoils be used for the 

plant growth material at the time of final reclamation rather than borrowing soils form 

other sites.  Some amendments (e.g. fertilizer) may still need to be added to the spoils at 

the time of final reclamation. 

 

 It should be noted, however, that this recommendation can only be made to the 

depth of the soil samples.  There is no way to make inferences about the spoils in depths 

lower than that which was sampled.  In other words, calculations should be made to 

substantiate the volumes of soil (spoil) required for adequate cover of the area to be 

seeded.  To be confident that growing medium should provide adequate revegetation 
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success, the soil (spoil) used should only be used to the depth sampled.  If grater volumes 

are needed, samples should be taken to a greater depth or borrow soil utilized. 

 

 The following analysis should be taken (but not limited to) at the time of final 

reclamation and prior to reseeding:  pH, organic carbon, electrical conductivity, sodium 

absorption ratio, and rock fragments.  These recommendations assume the area will be 

fertilized with nitrogen, phosphorus, and potassium at the time of final reclamation.  
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